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Objective of the study: this empirical study revisits the meaning and scope 
of the ‘smart city’ concept, measuring ‘smartness’ in an emerging market 
setting. 
Methodology / approach: a data reduction exercise is conducted through a 
principal component analysis of 22 smart city variables and a two-step cluster 
analysis for the 217 municipalities of the State of Puebla (Mexico), so as to 
identify the defining challenges to ‘smartness’ in a developing economy city.  
Originality / Relevance: the prevailing models that measure urban 
‘smartness’, notably Giffinger’s and Cities in Motion, arguably miss to 
capture the socioeconomic challenges of cities in a developing market 
context.  
Main results: two distinctive factors emerge from the data reduction 
exercise, namely ‘marginalization’, referring to social and economic 
inequalities, and ‘access to services’, particularly public health and 
education, to define the challenges emerging market cities would need to 
address in their path to ‘smartness’. 
Theoretical / methodological contributions: we introduce a revised 
approach to measure city ‘smartness’, claiming that access to public services 
(education and health) helps reduce social inequality and marginalization, 
which are core indicators to redefine smart cities in emerging markets.  
 
Social / management contributions: even if the analysis is carried out on 
data from a single region, our findings could be a meaningful input to a more 
generalizable model to measure city ‘smartness’ in emerging markets, with 
implications to multiple stakeholders, particularly policy-makers, suggesting 
basic inequalities and access to education and health services should be 
addressed, before attempting to improve traditional smart city indicators.   
 
Keywords: Smart city. Principal components analysis. Inequality; Public 
services. Emerging markets. 
 
SMART CITY PUEBLA: MEDINDO A ‘INTELIGÊNCIA’ URBANA 
 
Resumo 
Objetivo do estudo: este trabalho empírico revisita o significado e o alcance 
do conceito de ‘cidade inteligente’, medindo a ‘inteligência’ urbana em um 
mercado emergente. 
Metodologia / abordagem: um exercício de redução de dados é conduzido 
por meio de uma análise de componente principal (PCA) de 22 variáveis de 
cidade inteligente e uma análise de cluster em duas etapas, para os 217 
municípios do estado de Puebla (México), a fim de identificar os desafios 
definidores da 'inteligência' em uma cidade em desenvolvimento. 
Originalidade / Relevância: os modelos que medem a "inteligência" urbana, 
especialmente Giffinger e Cities in Motion, não capturam os desafios 
socioeconômicos das cidades em um contexto de mercado em 
desenvolvimento. 
Principais resultados: dois fatores emergem do exercício de redução de 
dados, a saber, 'marginalização', referindo-se às desigualdades sociais e 
econômicas, e 'acesso aos serviços', particularmente saúde pública e 
educação, para definir os desafios que as cidades de mercados emergentes 
precisariam enfrentar em seu caminho para a 'inteligência'. 
Contribuições teóricas / metodológicas: apresentamos uma abordagem 
revisada para medir a ‘inteligência’ da cidade, alegando que o acesso aos 
serviços públicos (educação e saúde) ajuda a reduzir a desigualdade social e 
a marginalização, que são indicadores essenciais para redefinir as cidades 
inteligentes nos mercados emergentes. 
Contribuições sociais / de gestão: mesmo que a análise seja realizada em 
dados de uma única região, nossa pesquisa pode ser uma contribuição 
significativa para um modelo mais generalizável para medir a 'inteligência' 
da cidade em mercados emergentes, com implicações para vários 
stakeholders, em particular para políticas públicas, sugerindo que as 
desigualdades básicas e o acesso a serviços de educação e saúde devem ser 
abordados antes de tentar melhorar os indicadores tradicionais de cidades 
inteligentes. 
 
Palavras-chave: Cidade inteligente. Análise de componentes principais. 
Desigualdade. Serviços públicos. Mercados emergentes. 
 
 




Objetivo del estudio: esta investigación empírica revisa el significado y el 
alcance del concepto de ‘ciudad inteligente’, midiendo la ‘inteligencia’ 
urbana en un contexto de mercado emergente.  
Metodología / enfoque: se realiza un ejercicio de reducción de datos 
mediante la técnica de análisis de componentes principales (PCA) de 22 
variables de ciudades inteligentes y un análisis de clúster en dos etapas, para 
las 217 municipalidades del estado de Puebla (México), de modo de 
identificar los atributos y desafíos críticos que definen la ‘inteligencia’ 
urbana en un mercado en desarrollo. 
Originalidad / Relevancia: los modelos que miden la ‘inteligencia’ urbana, 
en particular los de mayor difusión, el de Giffinger y Cities in Motion, no 
reflejan en su totalidad las desigualdades y retos socio-económicos que 
presentan las ciudades de economías en desarrollo.  
Resultados principales: dos factores distintivos emergen del ejercicio de 
reducción de datos: ‘marginación’, reflejando marcadas desigualdades 
económicas y sociales, y ‘acceso a servicios’, en particular educación y salud 
públicas. Estos factores representan los desafíos que deberían abordar las 
urbes de economías emergentes en su conversión a ‘ciudad inteligente’. 
Contribuciones teóricas / metodológicas: desarrollamos un enfoque 
novedoso para la medición de la ‘inteligencia’ urbana, argumentando que el 
acceso a servicios públicos (educación y salud) contribuye a reducir las 
desigualdades sociales y la marginación, indicadores claves del nivel de 
‘inteligencia’ de una ciudad en un contexto en desarrollo.  
Contribuciones sociales / de gestión: si bien el análisis se realiza sobre datos 
de una región en particular, la evidencia resultante podría ser un insumo 
relevante para la construcción de un modelo generalizable para la medición 
de ‘inteligencia’ de ciudades en mercados emergentes, con implicaciones 
para múltiples grupos de interés y la política pública, sugiriendo que la 
resolución de básicas asimetrías socio-económicas y el acceso a educación y 
salud deberían acometerse antes de aspirar a mejorar los indicadores 
convencionales de ‘inteligencia’ urbana.  
 
Palabras clave: Ciudad inteligente. Análisis de componentes principales. 
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We argue that there are three main challenges to studying smart cities in Latin America in 
general and in Mexico in particular: the lack of consensus on the meaning and scope of a smart city; the 
lack of literature on smart cities within a broader regional context (e.g., the relative abundance of 
evidence for developed countries vs. developing economies such as Mexico); and the fragmented nature 
of data at the municipal (city) level in Mexico, the case we consider here.  
The lack of a common definition is a recurrent problem. On a practical note, this implies that a 
smart city can be labeled as such based on very different indicators. Moreover, one should bear in mind 
that cities are located within broader regional contexts, and different economic and social conditions 
likely impact the level of smartness attainable by a given city. The well-known variability across Latin 
American regions, including large social and economic disparities and marginalization, arguably calls 
for a distinctive definition of smart cities in such a context. 
The scarcity of research on the Global South is fairly evident. Searching for “smart cities in 
Mexico” in Redalyc or SCielo, two of the main open-access search engines for scientific literature in 
Latin America, produced one result as of December 2018. Such striking evidence arguably showcases 
the need for more research on smart cities in Latin America. 
The state of Puebla in east-central Mexico has been developing an initiative to help its 
municipalities become smarter. Yet how to track performance (i.e., how to measure smartness) remains 
a challenge. How can one measure the smartness of a city like Puebla in a way that is both meaningful 
within the international context of smart cities and relevant to its citizens? What would be the best 
definition of a smart city for Puebla, given its current socioeconomic challenges? 
Here we help fill the gaps in the research on smart cities in developing economies and introduce 
a working definition of a smart city under the hypothesis that access to public services (e.g., education 
and health services) helps reduce social inequality and marginalization, which are core indicators to 
address in a holistic smart city approach. We do this by reporting on a principal components analysis 
(PCA) of 22 indicators and a two-step cluster analysis of the municipalities of Puebla. 
 
Overview of the relevant literature 
 
The lack of consensus on the definition of a smart city is a hurdle. Some argue that connectivity, 
in particular the Internet of Things and an information communication technology infrastructure, is what 
makes a city smart (Capdevila & Zarlenga, 2015 Caragliu et al., 2009; Cisco Systems, n.d.; Toppeta, 
2010; Washburn et al., 2010). Others argue that building critical infrastructure that allows for the 
optimization of resources makes a city smart (Hall, 2000; Harrison et al., 2010; Lombardi et al., 2012). 
Another argument is that a real smart city is a place where innovation and learning are high priorities 
(Hollands, 2008; Kanter & Litow, 2009; Komninos, 2008). Finally, others argue that a city is smart 
when it utilizes technology to improve the quality of life of its citizens in various dimensions, such as 
the economy, the environment, mobility, people, living, and governance (Giffinger et al., 2007; 
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Giovanella, 2013; Lombardi et al., 2011). Given the at times confusing variety of definitions, 
Garcidueñas (2019) has come up with a working definition that aims to connect the building blocks of 
a smart city: 
 
A smart city is a competitive city that utilizes its resources in the most efficient, sustainable 
way and involves all its stakeholders (academia, industry, government and citizens) in the 
process of decision making to generate economic and social development and foster a 
superior quality of life for its inhabitants. (p. 18) 
 
However, as the proposed definition largely reflects a smart city in a mature economy, one 
would need to adjust it to capture the Latin American region, including Mexico, the case studied here. 
Such revised working definition would read as follows: 
 
A smart city in an emerging economy is a city that involves its core stakeholders (industry, 
academia, government, and citizens) in the process of decision making to develop into a 
sustainable, efficient location that meets the basic needs of its inhabitants. 
 
The social inequality and disparities in wealth distribution in Latin America are endemic 
weaknesses that significantly hinder cities (Glaeser et al., 2009) and, consequently, the emergence of 
smart cities in the region. To build smart cities in developing countries where populations are greater 
and the demand for services and infrastructure is more pronounced, urban planning should be inclusive, 
dynamic, resilient, and sustainable (Lazaroiu & Roscia, 2018). In Mexico, smart cities are still novelties. 
This may be because most research is focused on the Global North, where resources and policies 
converge in higher standards of living, which in turn lay the foundation for the development of smart 
cities. Academics may share part of the blame for the limited attention paid to the Global South in a 
number of areas, including this one. The single reference cited above from the regional databases we 
consulted was to the University of Navarra’s IESE Cities in Motion index (hereafter, “Cities in 
Motion”), which generically refers to Mexican cities pursuing a smart city strategy without further 
discussion of how such smartness is defined, let alone measured (Alvarado, 2018). The index is also 
somewhat inconsistent, as it changes indicators from year to year, and not all cities that appeared in its 
initial edition in 2014 remain in the most recent 2018 edition (IESE Business School, 2014, 2015, 2017, 
2018). 
 
The state of Puebla, located in central Mexico, is divided into 217 municipalities (Secretaría 
de Gobernación, 2019). It has developed a smart city initiative aimed at improving universal 
education, safety, open government, active participation of citizens, and social equity. Given 
the lack of consistent indicators for measuring and tracking smartness at the city level, we 
take a closer look at the municipalities of Puebla, under the working hypothesis that access 
to public services is a core indicator of smartness, which in turn reduces social inequality and 
marginalization. 
 
A proper baseline provision of basic needs and largely public services, such as schooling and 
health, is likely to contribute to a build-up of creativity and innovation and as a result reduce inequality 
and marginalization. The ultimate goal of a smart city is not only to connect inhabitants through 
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technology but to fully improve the quality of life and achieve sustainability through reduced emissions, 
greater use of renewable energy, a redistribution of wealth, and improved innovation, with the key point 
that diversification in production and the knowledge infrastructure among schools, laboratories, patents, 
and libraries, among others, leads to innovation (Duranton, 2011; Feldman & Avnimelech, 2011; 




We chose PCA as our methodology because it is able to reduce large quantities of data to a 
smaller data set while retaining most of the information by finding correlations between indicators and 
because it uses continuous variables (Karamizadeh et al., 2013). The data were obtained from Consejo 
Nacional de Población (CONAPO), the National Population Council. This council conducts 
demographic planning to identify groups in need of development and social programs (Secretaría de 
Gobernación [SEGOB], 2019), and thus it is in charge of collecting data on marginalization from 
Mexico. 
The data were tabulated across relevant ground indicators of public access to city services (such 
as education or health) that a city must arguably develop to be smart. These indicators were selected 
based on those in relevant smart city indices, notably Giffinger et al. (2007; hereafter, “Smart City 
Index”) and Cities in Motion (IESE Business School, 2018). Both indices identify a large number of 
variables: 74 for the Smart City Index and 79 for Cities in Motion. Both have several similar indicators 
but use different data sources and measure them differently. Regardless, both indices are reliable, widely 
cited data sources. Giffinger et al.’s groundbreaking index has been used as a base model in multiple 
studies (De Santis et al., 2014; Halleux & Estache, 2018), and University of Navarra continues to publish 
Cities in Motion annually, covering more cities and additional indicators each year. It was necessary to 
study both, as the Smart City Index was the first to measure the smartness of mid-size European cities 
and provides a reference ground for measuring cities in Latin America with similar standards, and Cities 
in Motion has included Latin American cities since its inception. However, although both indices include 
indicators that are relevant to mature economies, the process of developing smartness at the city level in 
emerging economies requires meeting basic social needs by means of baseline public services that are 
often taken for granted in advanced economies and hence largely ignored in the literature.  
As noted, we selected the data by taking into consideration the categories that appear in Cities 
in Motion and the Smart City Index in an attempt to measure the ground level of the smartness of the 
municipalities in Puebla. As the indicators do not necessarily have the same names in both indices—or 
may not even appear in both indices—Table 1 lists the equivalent indicators for each index. 
The selected indicators were total population; medical staff; population entitled to health 
services; total crime; inhabited dwellings; housing with computer; housing with Internet access; schools; 
classrooms; libraries; laboratories; workshops; annexes; and state marginalization data for Mexico in 
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the year 2015, specifically, illiteracy among people older than 15 years old; the percentage of population 
older than 15 years old that has not completed an elementary education; the percentage of occupants in 
housing without drainage; the percentage of occupants in housing without electric power; the percentage 
of occupants in housing without piped water; the percentage of overcrowded housing; the percentage of 
occupants in homes with a dirt floor; the percentage of the population that lives in localities with fewer 
than 5,000 inhabitants; and the percentage of economically active population that earns up to twice the 
minimum wage (CONAPO, 2010; see Table 2). 
The sample included 22 indicators for 217 municipalities, for a total of 4,991 data points. Data 
were sourced from CONAPO, Instituto Nacional para el Federalismo y el Desarrollo Municipal 
[National lnstitute for Federalism and Municipal Development], and Instituto Nacional de Estadística y 
Geografía [National Institute of Statistics and Geography] (INEGI), databases that contain financial, 
sociodemographic, and economic data on states and municipalities. The data covered the period from 
2010 to 2016. As stated above, the data were measured differently, and therefore normalization was 
necessary. For this process, we performed a standard Z transformation. 
 
Discussion of findings 
 
We first extracted a few undetermined factors based only on the criterion of having an 
eigenvalue greater than 1. This resolved the question of how many factors to select, as these two factors 
explained 76.74% of the variance. Factor 1 explained 58.37% of the variance alone, and Factor 2 
accounted for an additional 18.37% of the variance. Because “a solution that accounts for 60 percent of 
the variance is satisfactory” (Hair et al., 2014, p. 107), we performed another PCA choosing to extract 
only two factors.  
The Kaiser-Meyer-Olkin test affirmed that our matrix was useful for analyzing the variables, as 
a score of 0.914 was obtained. Equally important was that Bartlett’s test proved no correlation between 
the identity matrix and the correlation matrix. With these tests we proved the adequacy of our data 
sample (see Figure 1). 
The component matrix showed that all of our marginalization data were more significant in 
Factor 2; therefore, we named this factor “Marginalization.” In contrast, Factor 1 aggregated most of 
the data, being almost all highly significant. As these data were quite varied and involved access, 
population numbers, and services, we named this factor “Access to Services.”  
In the component plot, all Marginalization (Factor 2) indicators were negatively correlated with 
Component 1 but positively correlated with Component 2. In contrast, Access to Services (Factor 1) 
indicators were grouped together positively with Component 1 and Component 2. By this it was possible 
to infer that when access to services increased, marginalization decreased (see Figure 2). 
Following PCA, we performed a two-step cluster analysis using the regression scores obtained 
from the two PCA factors to identify similarities among the municipalities for each component. We 
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chose two-step cluster analysis because it allows the inputting of both continuous and categorical 
variables. The number of clusters chosen was two, as it passed the test of cluster analysis with a “good” 
and showed a significant point as seen in Figure 3.  
Cluster 1 consisted of 216 municipalities and the national average, all of which were grouped 
together negatively for Factor 1 and in a mix of positive and negative for Factor 2, depending of the 
municipality. For example, Municipalities 107 and 72 were topmost in Factor 2 (Marginalization). 
Municipality 107 is Olintla, which has a very high degree of marginalization and in which almost 56% 
of the population has not completed primary school. It also does not have a lot of access to services, 
especially the Internet and computers, as only 9 and 56 houses have access to the Internet and computers, 
respectively. Municipality 72 is Huehuetla. This municipality also has a very high degree of 
marginalization: Illiteracy reaches 35%, and almost 55% of the population has not finished primary 
school. Access to services is deficient as well, as it has only 26 medical staff, 59 schools, 1 library, 13 
labs, and 5 workshops for 15,689 inhabitants. 
On the other end of the spectrum were five municipalities with the least amount of 
marginalization: Cuautlancingo (Municipality 41), San Andrés Cholula (119), San Martín Texmelucan 
(132), San Pedro Cholula (140), and Tehuacán (156). It is interesting that four of these municipalities 
have very low marginalization (41, 119, 132, 140) and one has low marginalization (156). Access to 
services is also better than in other municipalities. It is important to note that two of the five 
municipalities (Cuautlancingo and San Andres Cholula) appear to have smart city projects and initiatives 
in place, according to a smart city Puebla webpage. Cuautlancingo is more dedicated to connectivity 
and harvesting, and San Andres Cholula is more dedicated to connectivity and security. 
Cluster 2 consisted of only two entities. One was the municipality of Puebla, the capital of the 
state. Puebla is the only municipality in the state with both characteristics deemed necessary to building 
a smart city: low marginalization and relatively high access to services for its inhabitants. In Figure 4, 
Puebla (Municipality 114) is closest to the middle of the plot. Puebla also has several smart city 
initiatives in place, like building bicycle paths and connecting the city via Wi-Fi hotspots. The other 
entity in this cluster was 218, which was the average data for the state of Puebla. This entity has high 
access to services for its inhabitants, but its average marginalization is higher than in other 
municipalities, and therefore it is located in the upper left of Figure 4. 
 
Conclusions and implications 
 
Smart city initiatives in the state of Puebla are based on 10 dimensions: smart health, smart rural 
living, smart government, smart environment, smart tourism, smart education, smart mobility, smart 
economy, smart security, and smart citizens. All of these fall within the six dimensions of Giffinger et 
al.’s (2007) Smart City Index yet have different measurement metrics. Moreover, it is challenging to 
compare Puebla to mid-size European cities, not only because of the relative size of the municipalities 
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but also because Europe and Latin America are markedly different.  
The main concern regarding Cities in Motion (IESE Business School, 2018) is that most of its 
indicators are outsourced from organizations such as Euromonitor, and there is no clarification of data 
aggregation (national, regional, or local). Moreover, the cities in the analysis change over the years—
for instance, there are more Latin American cities in the 2014 index than in the 2017 one. The index 
therefore may not serve as a reliable measure of Latin American smart cities. It is necessary to use 
existing data to develop a smart city index that reflects the Latin American reality so decision makers 
will have more knowledge of what is missing and be able to make more informed decisions.  
When we measure only the baseline criteria discussed above for a city to be on the path to 
smartness, we find that most municipalities in the state of Puebla do not meet these minimum standards. 
The implications of this finding should not be underestimated, especially as the state is investing in 
projects and initiatives to become smarter. It is critical to first resolve basic inequalities and secure 
access to services—mainly education, given the key role it plays in multiple smart indicators. 
 
Limitations and future research 
 
This was a cross-sectional study on a single region, and thus there are opportunities to replicate 
our design with multiple regions and cities—in Latin America and beyond—and explore changes in 
indicators over time.  
Regarding the data, INEGI, Mexico’s statistics organization, will undertake a big census in 
2020. Therefore, it could be relevant to rerun these analyses using the updated data to determine whether 
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Table 1 – Classification of indicators used in the study 
Indicator Cities in Motion Smart City Index 
Number of schools and other 
education facilities 
Number of universities Access to educational system 
Doctors per municipality —a Doctors per inhabitant 
Population entitled to health 
services 
—a Hospital beds per inhabitant 
Total crime Crime rate Crime rate 
Access to piped water in 
housing 
Access to water —a 
Percentage of overcrowded 
housing 
Number of people per 
household 
—a 
Housing with Internet access Number of broadband users Broadband internet access in 
household 
Total population Number of inhabitants —a 
Housing with computer —a Computers in household 
Percentage of occupants in 
housing without drainage, 
housing without electric 
power, or housing with a dirt 
floor 
—a Share of housing fulfilling 
minimal standards 
Percentage of the 
economically active 
population that earns up to 
twice the minimum wage 
—a Poverty rate 
Note: aNot available. 
Source: Authors’ compilation based on data from Instituto Nacional de Geografía y Estadística, Consejo 
Nacional de Población, Smart City Index, and Cities in Motion. 
 
Table 2 – Comparison of variables at local, regional and national level – Stylistic facts 
Indicator Puebla State Mexico Units 
Population (total) 2015 1,576,259 6,168,883 119,530,753 Number of 
people 
Medical staff (total)  4,748 9,233 200,712 Number of 
medical staff 
Population entitled to health 
services 
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Indicator Puebla State Mexico Units 
Inhabited dwellings 393,972 1,373,171 28,138,556 Total inhabited 
dwellings 
Housing with computer 158,646 287,815 8,279,619 Total houses 
with a computer 
Housing with Internet access 118,384 200,289 6,004,315 Total houses 
with Internet 
access 
Schools 2,798 15,024 200,401 Total schools 
infrastructure 




Libraries 122 580 19,476 Total public 
libraries 
Laboratories 1,698 3,325 49,748 Total 
laboratories 
infrastructure 




Annexes 17,416 70,838 1,106,025 Total annexes 
educational 
infrastructure 
Illiteracy among people 
older than 15 years old 
2.7 14.31 5.53 Percentage 
Percentage of the population 
older than 15 years old that 
has not completed an 
elementary education 
9.11 32.73 16.5 Percentage 
Percentage of occupants in 
housing without drainage  
0.38 3.25 2.14 Percentage 
Percentage of occupants in 
housing without electric 
power 
0.14 1.61 0.95 Percentage 
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Indicator Puebla State Mexico Units 
Percentage of occupants in 
housing without piped water 
3.23 9.25 5.36 Percentage 
Percentage of overcrowded 
housing 
22.55 42.45 28.39 Percentage 
Percentage of occupants in 
homes with a dirt floor 
0.88 8.86 3.82 Percentage 
Percentage of the population 
that lives in localities with 
fewer than 5,000 inhabitants 
3.02 76.21 28.85 Percentage 
Percentage of the 
economically active 
population that earns up to 
twice the minimum wage 
33.83 68.22 37.41 Percentage 
Source: Authors’ compilation based on data from Instituto Nacional de Geografía y Estadística and 
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Figure 1 – States Component Matrix 
 
Note: ANALF = illiteracy among people older than 15 years old. 
SPRIM = percentage of population older than 15 years old that has not completed 
an elementary education. 
OVSDE = percentage of occupants in housing without drainage. 
OVSEE = percentage of occupants in housing without electric power. 
OVSAE = percentage of occupants in housing without piped water. 
VHAC = percentage of overcrowded housing. 
OVPT = percentage of occupants in homes with a dirt floor. 
PL&lit;5000 = percentage of the population that lives in localities with fewer than 
5,000 inhabitants. 
PO2SM = percentage of economically active population that earns up to twice the 
minimum wage. 
Source: Authors’ compilation based on data from Instituto Nacional de Estadística 
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Figure 2 – State component plot 
 
Note: ZANALF = Z score for illiteracy among people older than 15 years old. 
ZSPRIM = Z score for percentage of population older than 15 years old that has not completed an elementary 
education. 
ZOVSDE = Z score for percentage of occupants in housing without drainage. 
ZOVSEE = Z score for percentage of occupants in housing without electric power. 
ZOVSAE = Z score for percentage of occupants in housing without piped water. 
ZVHAC = Z score for percentage of overcrowded housing. 
ZOVPT = Z score for percentage of occupants in homes with a dirt floor. 
ZPL&lit;5000 = Z score for percentage of the population that lives in localities with fewer than 5,000 
inhabitants. 
ZPO2SM = Z score for percentage of economically active population that earns up to twice the minimum 
wage. 
Source: Authors’ compilation based on data from Instituto Nacional de Geografía y Estadística and Consejo 
Nacional de Población. 
 
Figure 3 – Puebla’s Cluster Quality Value 
 
Source: Authors’ compilation based on data from Instituto Nacional de 
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Figure 4 – Puebla’s Cluster Analysis 
 
Note: REGR = Regression. 
Source: Authors’ compilation based on data from Instituto Nacional de Estadística y Geografía and 
Consejo Nacional de Población. 
 
